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C. L. Liotta, E. M. Burgess and W. H. Eberhardt, "Trajectory Analysis I. Theoretical 
Model for Nucleophilic Attack at Pi-Systems. The Stabilizing and Destabilizing 
Orbital Terms.", J. Am. Chem. Soc., in press (1984). 
Report:  
Theoretical Model. 
A simple model has been been developed for qualitatively describing the trajectory 
along the reaction coordinate of an attacking nucleophile at a pi-electrophilic center 
in terms of the minimum energy trajectory angles 6 and 0 and the reaction windows We 
 and W1  associated with each of these (Figure). 
The above parameters provide information pertaining to certain stereochemical 
properties, such as asymmetric induction, to be expected from a reacting system. The 
model is presently being expanded to include the effects of nucleophile charge on the 
polarization of the pi-electrophile and the relationship of this polarization to the 
minimum energy trajectory angles (e 4) and windows (We , W0 ). 
Asymmetric Induction in Michael Addition Reactions Using Organocuprate Reagents. 
Twelve a,a-unsaturated carbonyl substrates were prepared with chiral centers 
located at the s-position. These included cis and trans enoates, enones and enamides. 
Each of the substrates was allowed to react with lithium dimethylcuprate to form a 
pair of diastereomeric products. The trajectory model predicted that nucleophilic 
attack at the a-position would show greater diasteriomeric selectivity for the cis 
isomer as compared to the trans counterpart. The results are summarized in the Table. 
In all cases, the cis isomer did give greater diasterioselectivity than the 
corresponding trans isomer in agreement with the theoretical predictions. 
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Table. 	Ratio of Major Pair to 
Minor Pair for Cuprate Additions 
R s 
cis trans 
s CE 3 
cis 	trans 
6.18:1.00 3.21:1.00 5.74:1.00 3.45:1.00 
3.25:1.00 2.91:1.00 3.01:1.00 3.11:1.00 
2.39:1.00 2.00:1.00 2.14:1.00 2.08:1.00 
Asymmetric Induction in Intermolecular Diels-Alder Reactions. 
The asymmetric induction accompanying reaction at the a -.position of an 
unsaturated carbonyl system has been extended to the Diels-Alder reaction. The E 
and Z isomers of R-methyl-4-(2,2-dimethyl-l,3-dioxolanyl)-2-propenoate have been 
synthesized and reacted with 1-trimethylsiloxy-5-methoxybenzocyclobutane accompanying 
thermal ring openning. Reaction of the Z isomer resulted in formation of one 
adduct as 95% of the reaction products. A single crystal X-ray analysis was conducted 
on this product. 
The E isomer, on the other hand, gave four major products: the two endo adducts and 












The above results are again in agreement with the prediction of the trajectory 
model discussed earlier. 
Synthesis of Chiral Auxilliary Substituents. 	. 
The following chiral phosphorus(III) species have been synthesized in order 
to ascertain their effectiveness as chiral auxilliary substituents when transformed 
into enolizable acylphosphine oxides by means of reaction with acid chlorides 
(Arbusov Reaction). 
0 
* / _ cc 1.4 3 
2-Methoxy-4-phenyl-1,3,2-dioxaphospholane has been reacted with acetyl chloride and 
propionyl chloride to form the corresponding acylphosphine oxide from which the 
"rigid" lithium enolate is formed. The asymmetric induction accompanying the reaction 
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The reaction of 3,4-dimethy1-2-acetyl-5-phenyl-L3,2-oxazophospholidine with 
acid chlorides produced a complex mixture of products. The cyclohexyl 
counterpart of 2-methoxy-4-phenyl-b3,2-dioxaphospholane is presently being 
prepared. It is believed that the cyclohexyl substituent will provide greater 
asymmetric induction than the corresponding phenyl substituent. 
